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PROBLEM TO BE SOLVED: To provide a substrate for growinq 
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capable of producing a thick high-quality GaN crystal 
substrate free from 

defects such as dislocation and provide a process for 

producing a GaN crystal 

substrate by using the above substrate. 

SOLUTION: A mask layer 2 is formed on a surface of a 
base substrate 1 

enabling the growth of a GaN crystal, plural openings 4 are 



formed on the upper 

face of the mask layer and the surface of the base 
substrate is exposed at the 

bottom in the openings. The arrangement pattern of the 
openings on the upper 

surface of the mask layer is a pattern to position the 
openings on the crossing 

points of a mesh having a quadrate form SI as the smallest 
constituent unit. 

The quadrate SI has a parallelogramic form or a square form 
devoid of the side 

of the (11-20) direction of the GaN crystal growing on the 
base substrate. 
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G a N^tSfi^ < 1 - 1 o o > ^finzmt/i>^ 
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t5Ga Njm&Z) < 1 - 1 0 0 > :frl*Jfc:gtf5 spffSt 
221£ WE3ja»-CJ>&lf^ 1 E&<Z>G a 

t5Ga NiftfoHo < 1 1 - 2 0 > 3fr|&j£@£f 4^ 

2m*fttz vftmm-chimm 1 teeoG a 

i-hGa NmnM><o < i - 1 o o > *t&jfcgof zmtx 
* wmz'h&mxm 1 e»«dg a n^ b u£ 

[f££56] ff^l — SWVvffuMrilSfcOGaN 

•cg a Na&y^jfc^s-fraxg^-s-s - 1 £&8fc 

[JMRaBM&BMl] 

[0001] 

[0002] 

[t&fcO&flJ] HR^GaN*¥*M&|fc (£TF % G 
4 KMfflit?*-/^;^ (jht, HVPE) TK 
O. LAO. ZnO, SiC^cOSS&fflV^O. ^#1 



fUSTl 1-92296 

2 

[0003] 

[W»WIHfcLJ:dfc-t*Wil U>L£#^ GaN 

^M'««*>9, G a NMkMHft*S££fttft£> 
T^IV^lxlO 9 cm-MxiO"cm-')i| 
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( 1 ) GaKim&vm^mKK-xmsLvmizvx 
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ifctt, ^-^seuifciss-rsGaN^Bi 

»<1 l-20> JiSfWHli^rL^JJB^ftiiti 
^t-rS G a NjRS£££fflgK. 
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[0007] ( 3 ) JifFFffHia^ ^-^fflSChfc 
G a Na^&fnO < 1 - 1 0 0 > SriSjtCjil^a^F 
ff ; 3:2a5-#tSWH®B-c&S±fe ( l ) im<QG 

[0008] (4) imv-mmv. <-xmm±.iz 

fSMfr&GaNm&SkO < 1 1 - 2 0 > 3rA££tft¥ 
tf*2iSt«^4WBB!IWT**JJB ( 1 ) |E«^G 
aNjRISAftJUM. 

[0009] ( 5 ) JJBWISBajB*. ^-^SSLhfc 
SG aN^JgBlo < 1 - 1 0 0 > jSn4(=Stf&i[ 

^fcitx < 1 1 - 2 o > nmzmv &wsLwrtn>)B 

fc***V»¥fTH2WC*4_kE ( 1 ) lEKOGaN^ 
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[00 10] (6)±fE(l)~(5) W-ftlfrtzm 

m^zmmt^-xmrn^ta^b lx~?x9m 

loon] ^mtmv^o i^fttsm&i ^ 
[0012] <-*mLm<7teiki;&.k zo±.izm 

B^^COCffiifc^fSGaNlgfHti, C«c6-|Bjt« 
HSl/O****. a«Ko^T{i5:^t:llB£^|fiit3 0 

» (hk i l ) tri-^T. <-*£«iii^*?jf ±® 

M^M 0 . ^-XfflSWrfifcKLfctefc^G a 

[0013] *HHJi»T-<i. G a Nj^^fc'^^g 
J ffefi60*B 1 H^4OC0S7-m (hk i 1 ) fci-o 

tot U -Oftcoj^&fcBI^-S^Bir^fMi, HS 
^S^-iiao^frStcltits. lae-^-c^ GaN* 
tSAo«dTli> cut^ryXAi (*fHffi) 
6M&£#>\ tfUtf „ -5-<01-5cofflli ( 1 - 1 0 0 ) b 
SEU 6M^^«5rffit fC^ttoS^-fctt { l- 
10 0} tmtti. ±^ BOS {1 — 100} ffifcfi 
er*>r>C«|fc^ff^ffiSr^ffiWtit«)T < 1 1 - 2 

0 > tmtth. tti^ (1-100) wizmw&iffii} 

KC1-1003 , ZtitmttljfaOMSi <1-1 30 

oo>tu (1 1-20) ffltcaK^^a ci 1- 

2 0}, ^/tfc^flT5r*-|iii<7)*^ <l l-2 0> fcfl 

[0014] ^mmmrtt. ^-xwm<?>o*>. 
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[00 15] 
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( a ) fc^-J: -p fcr, 1 1 ^tfclG a 50 
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*S B IS3 0 5-j£fi3-e:5 < !:t?:S^LTV^ 
- 2 7 3 3 6 7^-^ffi) . ^-XffigStettfcttLT* 
•y TtM X<0G a NjK&IUi 3 0 Z b tZ J: 

fflxrWGaN^teSW^MSHi^/JvftL. 

[ooi6] tvmmmwz uzm&tntztim 

j5£WfcJ&ft3-fr£GaN^»||a3 0 £3 

fc . m tttfomm:< , ( b ) j 
(c«*i6j) bntw&f$.mB&}> 

[0017] GaN^jgae3 0tt>ft5Ga 

*fcJ&ft^SfJtt#&5#. 06 (b) t^t^D<. V 

^.fcjife^fc, 06 (c)|^il<, GaNj&SJHtt 

^X7m2<7)±£^i£&^xvx7m£m#>&?>.^ z 

Mao^M^G a Ni6JS,fiiJ13a<#£ftS*£ jlltff L 
[ 0 0 1 8 ] ttz. IBPg&<D»#fc:ovvctt, ftimiz 

< i - 1 o o > n$\<r>m:^t&mmn& l^z b& 

hir^ti. ftiz < 1 - 1 o 0 > #|6|fc®tJr& W3r2ia 

tt-rzumkb-tzzbizi^x. z<mum>t>m 
-fm\zm-thGa.Kmti& out. %.tz tt, 
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^4§-frSfc|gL. lgna5<05iB^^->S-. 07C^ 

-ri5&<i-ioo>;fr|pk <i i-2o>*[6itf5a: 
it&tz>zb$3L^iiiitz. zti&mzmw^z>. ms 

(a){±, 07Olo^fflpg8fcJ:tJf^<7)^3a^^ 
fcifc*: L . 1 o^}g«<omn|S*^ G a N^lg^SI 
*|6lCl£ft-rS»?Sr^L^0T-&S. ^P^4a«G 

anmiktm.x&'ozjmsiTTjiixuz. hp^ 

4 a<r«a<7)3 ^ < 1 - 1 0 0 > tfrtfcJK* iffl*»6tt. 
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BEftL, i^:. < 1 1 - 2 0 > *|SjtS^a*^J±. 
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£Mzm£tZ 2#|6|c9ffi (08 ( a ) 1 . 3 

2) mtX.%lXX\,\ U»U &&imtilz^tl. 
ffi3 1 tW3 2ttf3thmmZ7T-t y h£ffi3 3# 

[0020] U-oX. HP3S£. 07t^TJ:3^: <1 
-ioo>:fr|Sk <i l-2 0>*|6j<ol3etfOvM;^ 
xREfifcU:fc#. H8 (b) izm-Xdlz. %oMl 
>\W? h>J?X2X2 mm-h 40C7)HPgS4 a . 4 
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c. Hiiut««*wt^t LTt. mmzmiKUft 
(^m)(±, A^mti^mmmmimz^L 

'J>L-?r>g&j;&<7)m%:-ot: i> (Diffl&Lt: t> (Ob & 
0, &&&1itjmmmiJ s M*lt:&\ l te&5i l %b 

[0022] #&BH-C« X IBPSP^ESA'^-y^ , 
<l l-20>^ri6j, <1-I00>*i«icol3c£0^ 
vh y ?x#KE£J3«\ tosh*, < 1 1 - 
2 0>*i6jiOffl$-^^i,^t-t| (l rt fc :j :o - c% 7 

|SM<93^&<fct>lo£i£#LT^6. 03 
fc^ti-pt. &!3PS&A^m£LT#fc*£ B 1 I ^jfcfcffi 

w&m&w&mjs** 2-o<r>vr j t v vtmt^ 1 

o«o^-77r-b-y h&ffifc t JoTHtrtESfc&S J: 3 

a. :t77r*-yb&ffi<9Kge5rjfcftfc: ( J;-,T. Mttl 

fcmmmmx-m t s ; t #t£ s . 

b. m*tifzmmmttfo<vmtz*tLx^mmtz 
mt&tiib. Mm-t&mzntti&zft&zttfX'Zz,. 

fcfeiiffij£fc$:£fctf>K s 4^ri6i*^w«^t:H:'<.T«S 

^nmmtznmzm-HfoizfSi.m-hnx'. mtt: 
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f&MfflWfclzn ->t Wtth . 0 1 fcScT J: 3 fc. 

o±M*^«a«o^pgp4*^ft^, ihiq*a£mk 

iZ<~xmSMifimiiiLX^l. •?X?®2V>±.Wlzt5 

u z<m3(niWzma&3&<mf&mi l z8mzti 

tzW-yx-hh. *m\Xl±. vx^JfifflfcjgjgL 
fclufana (WT, mz rfflg j ttivm ) a&Mg 
m-tiLTblWftBS 1 WEHWfc-f-***. i£ 
li. < 1 1 - 2 0> *l&l<Ojl5r*L5:v^t-rs. 
[0024] G a Nmik¥f&&iI&Z 

i><r>X'$>til$X<^ Mtif^ ^^GaN% B B ^ 

*§-frsist=infla$ixTv^. v->tat. si 

&t:ztit>ttm<?mmz^ GaNmsfkbofeT- 
^^M&mttvy&i ^fflffi-htmbnz no. nig 

CK>A 1 Nm<?>'^y7Tm$miftli><0X'$>'>Xi>B: 
[0025] (Rft3*SGaN^jgB|t 

%z*<t&imimL<&~y?mmmffX'Z &mm 

30 5Sf!^x»yf-y^fcj^-Sj9ttK:g^|,* t ^ 4t 

%Mff\ ni Gai Ah N (OgX^l, OSYg 
1. 0£Z£1 % X+Y+Z = l ) ^Si^Wf 
^><l&. ^fWMcUt. ^7r-<r»S±t. MOVPE 
ffifc J: 0 Z n O^A 1 N^n*-, 7 r Xl^G a NX 

tiGaA i unmmzm&jmLfztcoffjmizm^ 

40 «. 

[0026] vxtmiz. *tiu*v*afrti>amifi 

<^fSa*t LTS i, Ti, Ta, Z r^<0g-fk!ftK> 

jsatxx-/^y^i*sifciai^^sio 2 i^'iei 

[0027] VX^JItt. 0lx.{fK^g*, XA'.y^ s 

c vDfco miz x omsmzmo x o wBsufc 
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[0028] nuwffmuxmi. iBmamwrm 
^ i 3 < i - 1 o o > Tmxmfh 2 m.z 
^ttmwftt lw z <r> < i - 1 o o > nftizmv 

l < , at, < 1 1 - 2 o > ufotzmx/z 2mi±. m< 

1 0 0 2 9 J ^PScOiaP^ttti. £T *£H£JBtti: 10 

[0030] IBPSS^Sfi^'^-yii. upltm a 
{is <1 l-2 0>^f|6is < l - 1 o 0 > Hftfrt>-%t> 

mi(omxtcii. mBm/bmm&nmnj&t. <i 

- 1 0 0 > #l»Jfc®tf S¥fT&2K&y 1 , y 20-& 

^2jatLTflTSTOHja»siTS)S. Hartt. 20 

ii^^a6traPa5<^a$-9^tLTV^„ 

t±, < 1 - 1 0 0 > S WSrE&y 1 ~y 3 

ff>lr» •C3cbSTffSml~m3t^*3cllLT^:S»i 

fi^fioTffraa^sifcffl^t^oTv^^ «£ 
if, ip»4e t 4f s-mi-s&ir, mzcwmizg; 

[0031]^ «B^'h«Jj^<ito|!flftJB£; , 30 

< i - 1 o o > *i6jfc:®tx*TO^2as-^rrsc: 

tt, HlO0«oJ:3fc2^<Wfffet*frc8ltSSfU: 

«f, 02 (a) Oidfc. SVilcffiftttftoWrHiBg 

S 1 , S 2$3tE£»&hitt:W-y j $>^ 02 ( b ) 
aidfc, ^TOTOHfflJgSlK S12, S21, S22£ 

<fctf, 02 (a) , (b) flW-yfcffitlaHafc* 
^V-JrffiriTjJWf&fc*. 40 
[0032] MD«0SB"?-:'$ia 1 -02 fcjjrT 

fH930^4^H£fct^4HQ*4a, 4b. 4 

c , 4 d -5T3fot»fic0^ffi*J4«3JtKO««^ 

ti. 03{C7jrtJ:9t. 2o<D7r-fey h=5:W3 3 a. 
33ct, 10^77r-feyh^ffi3 2d(C«J:r>TH 
&*L*#S ffi33b, 33d, 32atJ: 

ixw£tizvmi>mm&F&tz) t%h£oiz. m so 
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[0033] mnmtiz-o^xit. <i-ioo>*« 

3TaHW"4i:, 2ofDg|P4a, 4cKW7r-b7 
h=5:iI3 3afcffi3 3cfc#sg9BU:fc^ *77r* 
•y h=Srffi3 2 d*>*iiiA>ffi3 3 a fc 3 3 c tftfbLEfi 

3«^t#J»LT**4«S4:-t4^WF4Ln. eft 
«^D**mttfc0!5*-4i:. <1-100>*|6| 
10jum~ 10mm, < 1 1 - 2 0 > Ufal jum— 1 0 

u m<oSffl«D&j&>0»& , < i - 1 o o > ^risitftv vgj- 

[0034] ms^mfm&x-$>i^ffwnmm 

tffcovvni, < i - 1 o o > -f5H<r>2W<r> 5 *>o-^} 
fl&frfc*f LT, mi<n¥&<r> i $%fiY! < 1 - 1 0 

0 > *l^fc1Vut^tt*«if £ U». fc , 0 1 0 
i§£T'tt, i Ffi : H2Bgc04-?<0]MfceS1-S^PIK4 
a, 4b, 4c, 4dOo*», 3o<7)§flPgP<Dffi (4 
a, 4 c, 4d) fcitf (4a, 4d, 4b)##*2 
^2 3 fl«toH£tftetS J: o aWBBMfeaWltC 
&6. WHjHJgtfD < 1 - 1 0 0 > #|6j05iSOg£Ji N 
-hlEISP^tfO-tffii: , < 1 - 1 0 0 > 1j\iH<mnffiSl 

<?m&{^x7me>&ii) tfrt>y&ztLh. <i- 

1 o o > ijfa<mu%mi?fflm&. inm~~i o^mg 
jre&o, iitfc^LTtea*«t:««-rs <i 1- 

2 0 > 3T|6j<9BiP&|S<7)|gK{;i, 2Aim-5 0«mSS 

j 0 0 3 5 ] SPa5<oSgn-^-y<offe<0®B,^ 
£ , < 1 1 - 2 0 > *(6jfc:g^ i l 1 fi : ^2ja£#t-S¥ 

*<, 08 ( b ) KS-T4*|6l*»^c7>^g[0®«i:Jt / <.4 
tt, 3*|&l*^^gSL^*SfiflBtt^S?tAt:, jS^fn 

[0036] 05(C*^-jBaii, «iao«/Jsfl|(fe^fi<7) 
Hft»£, <l-10 0>#|p|fcgtf&SiafcJ:tf <1 
1 - 2 0 > *|6|fc:gVSljSc7)V^-mt,jafc-t-3:5rvvsp 

<oh«®£ , < i - 1 o o > *fi«K^*Bae.fc v 

< 1 1 - 2 0 > *|6jtjEtX&iKS<?5u-f^i,fflfc-if^^ 
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*>ti. miomtm. oaten tftflwottjuur 

[0037] *ftmG a Km&mtm&mt. 

JmtW<OG a N^fe B 1a£^a«^v^r G aNUS 

&k%ixthi&. f8M*mt&b. me (a) t^-r 

J: -Sic. raPa5rt{±GaN^^fcJ:-,x^§^. v § 
£>£06 (b) IZ^i-^dlZ. GaNM B B B iiVX?I 

(c) tStioC. v*?JB2±£5g£fc3B fc^tfc: 
^^GaN^^l/fft^oajLT. 

[0038] JftBHCJ: 5Ga N^,&j£jy8£lg_y~ ; 
^JSSfijtGaN^JUlfc^ 06 (c ) fciKfJ:? 

SOT. L*v*fcT»aHK:»Jl 

[0039] *m?>G a Nm&fmfmm±.£&& 

******* G a NJIW&ltt. Sim Gaj Ali 

N(0SX^1, 0SYS1, OSZ^l, X+Y + Z 

= 1 ) x^^iint^mm#T$>i>. #{c v mm 

[ 0 0 4 0 ] G a U^jt&iiLMrjf££^xi3fflmi 
HVPE. MOVPE. MBE&fc'tffliB^S 

[0041] ^HjJcogJjS^fc: i oT^iutG a N 
^&^*fcttGaNS^ftffl££Ev\ Wi&tiLt 

[0042] 

mmi 

*m&mx'te, bus***:, ma&osmw-y 
fcfcftsps»jg/jvflijs#fi[<7)Egft^ x <i-io 50 
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[0043] :GaNmm%RmLmmm&2 

4*+. ffS3 3 0xtm. CBf^7r^ra«Ltfc. M 
OVPEUMfcffioT. JI32 0nnu7)AlN;N'>y7r 
JffcffiSlfcKU KV^I. 5;umiDGaN?Ul£j&R 
U ^-X^fefc Lit. Cl<?5SScr)aMfc % s i 0 2 M 

>f TOG a N^al^^aec 
[0044] ^□aolgP^i^-C^NT&oT. 
<1 l-2 0>^T|6j3 i uinX <1-10 0>^|6I10 0 
um<7>&fjjgX'$>&. 

[0045] mUUffMW^~>M. W.Azm^r>Tz 

ffiutmnwm (mnmtzmtitivArmMom 

<1 l-2 0>*|fij5 J um. <1-100>^I6I2 

umx&ix. msnm/mim&crmTWjmiztsv 
& < 1 - 1 0 0 > *i6j<022»a %<d--%i?^ mjjizn 
0 lt, mzLomz&twsf < 1 - 1 0 0 > a^tro. 

[0046] CGaN^fe^liO^JJBGaN^ 

.SSJS«JBg«£HVPEgSfc§£«u 06t:^J:d 

#VX?mm*iil¥b!ik LT«2 0 0 Jtl mWa 
N^JSSS^^LJt. GaN^te^ivX^«±^« 

[ 0 0 4 7 ] G a ti&t£&m±.<D¥mm±&#Tt>'> 
Jt. ^P^^tSa^filSriSjCjSftLT^L 

[0048] 

[f&^&£]fiUJi^U:J:3fc, *HBgj^ Ga N 
^^M^XiRtztUfhmn^ffysM'^-ycrmm 

tZXr>X. <1 l-20>^ <1-100>*|6J<7) 

wrfot&fkLKtiifktfmiz&foiizm tzztm 
mt%*). tcv&nmziffi'^Dimki'ix. m^s, 

f&tim-tZZk&TZZ. ■StfL&lzM&tZ® 
*r6K0«*ffi<^ftfc x 4iB*^3W^|i>>X'&. ,1(7) 

[0i5^fS»5:iKB^] 

[HI ] *f&»7)GaN^g^*fflSgic7)-g|^^ 

mxt>h. 

[02 ]^H 1 fc^riaP^Ea^N'rJ'-ytfjyx'yx-v- 

liilXKlX^h. 02 (b) «04SBii±T'<0lS^flrJi 
H2 (a) tplfil, ±T<l-100>.fc&<n- 
20>Tb&. 
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